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4± ^ 
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(semiconductor pressure sensor) 0 t£ t|- ft M i7 ^ $J 
i§ — ' - ^ t!) &) m, m (diaphragm)' 

£. 'J? — M€^ia(piezoresistor)tS:^^R?,MjL • — Jl ^ 
# (supporter )t& tfr 1£ # # a B a & _L • ffl ^ @ 5t t£ 

^ ^ ' 4£ 4f t£ m m t% # a a a # & ^ ft & - 4$ 

K (cavity) • a JSl - ? & m t h It ( t h i n film 
transistor, TFT)^ *>J ^ f i£ & ^ t£ |^ m M it 




(- ) 
(- ) 



^ * ft * 

^ ^ ^ 4k 



%h • Sf* — ffl 

it#ft*#*ffi# fft »¥§ 



30 + * 
34 & Bib 



^7 A aj 13 



3 2 # # B B a & 
3 6 *& ^ Jl # # 



%x&wm%- c&wzm ■ semiconductor pressure sensor) 



A semiconductor pressure sensor including a 
non-single-crystal-silicon-based substrate, a 
movable diaphragm, at least one p i ezor e s i s t or 
positioned on the diaphragm, a supporter 
positioned on the non-single-crystal-silicon- 
based substrate for fixing two ends of the 
diaphragm and a cavity being formed between the 
diaphragm and the non-single-crystal-si licon- 
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38 4K 



40 



IB. 



4 2 TFT& ft 



&:SL«^tf5* («H«;g** : SEMICONDUCTOR PRESSURE SENSOR) 



based substrate, and a thin film transistor (TFT) 
control circuit electrically connected to the 
diaphragm and the piezoresistor. 
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(l) 

% m m M ^ & m m ok 

*t # -f II- It £ tl $ i»J H ( pi ezoresi stive 
semiconductor pressure sensor)' & >^ >ft 6-7 

& ifr & % 

*k f& -r - m j] ± m m m h * * * *r> v £t # & m ^ 

#i ^Ji ^ ^, # #J ^ £ ' ffij # ^ |5J tk t f & & * o g & 

h & m n ft «t ft 2r * jl # & & % ia ^ 

(piezoresistive)> jg € i£ (piezoelectric)- t ^, 
(capaci ti ve) - « fa t f 5*. * % & f **■ ^ - M g if A ' 

* ^ ^ ^ & if X. t ^ * 6d A tl ' & M m. - ia 

It # # _L # m. f .j » — & #r # $c jl .& % 

(micromachining technology) ' »T M # ^ $L it & m. & 
$J ft # (microsensor)A t 5!i ^ i ( m i croac t ua t or ) JL 
* At^t^^^t^iljjift^tt (microsystem) ' it 
3$ 4& & ' & & (micro electro-mechanical system, 
MEMS) • MEMS * # «t /J. >fb - -T *t * # # (batch 



i * &WiSLW (2) 

production) W F£ 48. j& ft ft » i.^^tt4af J^- 

I*] ft # ^ a B # ± a ^ ^ ^ ^ (monol i thic)7G # » it. 

#^*«ii3i*A4* ' a * & m n & 51 m & & m sit -r ti 

S € & $i tb & fa # ^ (analog-to-digital, A/D) 

* 4 % i*. %L & M t & $ 'J & & ¥} H ffi o ^ ^ X. "t 5ir © 6^ A 

ti «r_/h . & ft a - &4t*i##_t#rai$.j . *.j # MEMsm ft 

A*g ' *£*t&&ft#j&*-L:tffct#j&ft';& 
ft ^ ' at #- £ # # A"* t Vk ii » rfij^^^^^^r^ 
t ' • * ^ M IS A * * « rfj t a H A S *t £. * ft ft > ffij 
ftfEs£*#i$£*S:£. * 4& f: ^ ;ft - 48. # > -ft i& - ^r^" 
** « *& .2. * *& v * ^ A * - f& ^ & 46 'Vk ' a A «■ 

3f #l $ & 4£ ft ft • gj itb «; & € 41 m. t • a i| ^ 

^ m a m ft # #i m. m m n m. 32 s& n n * ^ ^ %l - • 

1 0# #] i6 tf * B. ' § *o # -f t£ £ M i7 'A #'J 

H 1 0± # & ^ ;£ - e. « *J # ^ ^ It & £ (etched 
semiconductor substrate)12 • iH -k° & & j& H 

(silicon-on-insulator, S 0 I )4jk » J. 6 |i &j 4. 
% M & £ & ^ # - Rib m (diaphram) 1 4^- - U (base) 16 

ffl^a^i^m 14^1%^ . ft # m m i4^t^^^-m^ 

(cavity) 18' a — ^ ^ H Ri. (piezoresistor)2 0t£ JL ^ 



i * (3) 

Nb fit 1 4i*3 ' ffl*.*^-f^ttJS/7**J35 1 06«> & jJU 7t #■ • 

*b • -f It ft ^7 A »'J IS 1 03 & ^ # - i$ fi t 38- 22l£ ^ 

& It * ^ 1 2f*j « € i£ i£ ^ R% fit 1'4* ft « « l& 2 0 » X iS 

« * it- 2 2i * & ^ * - S. m A & % -f % ft (MOS) - A A € 

£ i§ & t ^ ' & & n & & - 4Sii#iilM€t 

fa 2 0#r $w i& # tfL fife <> 

— *t -r ' *j # 4- % it & i 2;% #»j « ^ $>j m. 

(etchant)' -fr* j§. ft 4b £p (potassium hydroxide, KOH) 
* it *t * # ft 'l± « ^ It & * #7 IT © • «^^li|/sir 
l&d^Hl^il 1 fir ^ ^ # & • ft ^ ^ I t t Fi 20 
ft 3r ± # m m $t & * -f- # U m » Jtt ^ (boron, 

B )*£ ^ - m fit 1 4/*3 ' * ^ Rf, fit ia ^ B B a ^ b b b ffib J*' i£ • m itb 
T ^ /£ P - ni£ ©(junction) • Jfc p - n# ft ' Pp & 'ft ia ft # » 
T tt Hi * ft . 8Mb • 

■ 

•f - # /I'J ft # «fe ;&* f% fit 14' * # 1% fit 1 4#j j*j *h 

*P # - ft H: »$• ' »fit-i4'Wt*^^f*4b«fla>i±m 
£ » .ft € € ia 2 0 jtb A ± & & ' ^11 f f Pi 20^ f 
iafc®&;&flMt*Sfl&££.aMt » & # ffi is *i € 2 2 it 

#-Hlt|2 '.*j-*i|»ttStAA - it # iS. & ft 
( emperature compensation)!^ » i&Jft&'Bbi'J&d-'CiatilL 
£ 4b *# 4b & £ t& tH Sfe (differential signal)^ A > 
& 4iL *I ffr ^ # *'J ft # # A * • 




171 



X. * %t a HVLW (4) 

Jb ft ' t JSL € % fia. 2 0# # £ & % M € $ m 
(piezoelectric thin film)' #] -kp % 4b # (ZnO)af « jfc 

t M ft & 4l 8: & ft & >b & lb W &) % ft % • H £ siil 4 ,tb t 

# £ 4b * ' £p ^^^#111^1 # A * • 

$ rfij § *o ^ ia & & ' « ^ ^ 4- t£ ft « # & $1 ft 1 03L # 

£ ^ jp. Jf, # - & j& # £b ^ , j£ $ ^ ft B g ^ ^ ft 

k m M & 3t #t £ & ft • & * ^ # Jt, IB J4 #3 /& * *t ft ' 

t ^ t f t h # & m n if m t • #4B;£***n& 

JL f # #j JL & - ^ $ # #J « 0 itb $Y ' * ^ f £° *»J 

J8 # 'ft & & » ^ & X H ^ #r ^ M € € m. M £ ^ # 

1% j& ^ fai # & ^ 4 ' a ±. ft % # 4& ^ & ft • s ^ 

# £ II # #J it # # # 0 

# Bfl ft S 

JL Ji & ' «'J H • it »T ^ ^ -b idL ft € & fA M &J A ± ° . 

^ * # b£ ^ * & * m <¥ m m 7 - « >s 12. ^ ^ ^ it 




3. - (5) 

« ft & m n »-&&^.#-#.?.&^4k4& ' - i% » 

£ ^ - & € € ia *t * i* IK JK _t « - it * # # (supporter) 

t£ i% jr # ^ # # a a a & & 4^ _ im m & - #i k • « ^ - $ m 

(thin film transistor, TFT)fef<J^:^t?t^t^ # 



a 
aa 





# 3fr # B B a ^ ^ & . > 3Bfe * * & * it « ML ^ 

-fc. ' ® *b «T A fft ft- 4& /& # # # ^ ^. , ^ ^ , ^ ^ a ^ ^ m 
%L b b b # # m- A & m f##^^Iff & . -T # 2fc i$ & 



* >r £. 



n #- ^ m — * b — * * * w « » ^ ^ ♦ « it i' a« 

H 3 0^ #J i& ^ t I o B| ^ ft ^ 4l # W .4L jS ^7 ^ «J if - 

3 03i # & ^ # - # a ^ ^ £ 32 . - tEtt<BMLi^r»^ 
34- - t <& ^ # X & # (supporter )36«t'^ # * 

B B a ^ & & 3 2 _l ' m si ^ nb m s 4^ ^ *g » # m m 3 am- 

If ?• B a a ^ * ^ 3 2^ m % & - M K 3 8 » 5. ^ - 1 f f ia 4 0 
tk m 3 4_t - a — f »J ^ 5& ' #'J *» — & m % b b b A 

(thin film transistor, TFT p\ % 4 2tSt ^ # B B a ^ 
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i " (6) 

« c ^ t pj. 4 m &j /t # . 4. # b£ 

i£ ^ It & ^7 A *J H • ^ $F £ € € ia 4 0£ 

(4t ^ n — t )a # Js, -& »J it # sf . ^ 



ft - f I n 



^ # n 4£ - 



Jfc (glass )#r*fc;& » iti?^#^"tt*&;ft#te''-&7S£&'l 
$ ^ & TFm ffl % 3& 420 a. 3®. & flo M # * & # ^ ^ 32 
5$'* "H it * # IB *L TFT*£ f'J € 42S 4 - 4& '& «. b b b 

^ (low temperature polysilicon, LTPS ) TF TfeE f'J H£ 
Sfc- • m ifii ^ # * # fll ^ jib » # ^ ^ # b b b . 

3 2# -r a - '* ;s & #r & ' $«*»fts"' a fc^'. 

# afl TFT& ^J.t 42^ a £ - $ a. & & ^ TFm f'J € 
?&- • *b # » fflt 34H- ID ;£ # 3 6T a'* - ft /£ 

> « Bfl & # ' tt i 4^ tt > j. # & i% m 

3 4& ® 5£ 36#j # # 14 Ig, # # ' #J *» — % 

4b ° # * ' ^ ^ 1 f f RB- 40#7 # ^ & # # # (doped) 
ftfi^ > # II f f IS 4 0# * & ^ # Ift ( e - 

beam evaporation)^ & f& % M ^ It (RF sputtering) 
$ - f l^lf I JSC # 44 & ^ * JR. lb 4* (ZnO) > ft it 
(BaTi0 3 M ft fit ^ <S- £ (PbZrTi0 3 , PZT) > ah m & 
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S. - (7) 

& 2£ # * (sol -gel )# # & ^ 4 ±£ 3£ * (metallo-organic 
decomposition, M0D)l£ • & t « M0D& «T $L # A 4- Si $L 

j$ ; * & ft «i4 t a* sl Bl % m it m m % -4 m • 

ft & *b » ^ # 95 4^ * ifi ^ 4- *.*t B h A 3U H 3 0& - 
« *J ffl £ € € IB. 4 0# ^ pa. & 4b 4 & # # B ft tf) & 

mm ' ft m t * -f * it a # a *j g & - m n m b t *t a 

ISt&^^-^^t^^'J^ (resonant force sensor » 
& S- fr\ ft Bl % ; A m %i & m fi ( transducer )a # & 'fife M 

3 44l » t& & & m #) ^ • it >J ffl ?i t 1 t I H 40 
ft m. #i se. £ & #t & $J H € H 4* # 4b 4b » . « jfe ^ % a 

4 # (electrical crosstalk)^ § f » ft 4l -f 
ft . * 1) A »\ H 3 0#> # # 3" £ & f *p & fcj H *s IS) > ' jfc * 

% j£ o 

it 4f a. * w • f f t • t f ' 

42;% ISt siL * & 32_t • & * & W M ffl it * ^ PfL 
xtb • * # B fl ^- & f 'J t 4 2# "ST « i& ^ - *P #J € 33- & 
(printed circuit board, PCB, ^ II tf ^ gj *}» )_L » 
# * >J m £p #J € 3& (FPC board, m ^ ^ ffl — t ) 

«i%.*tt*I««S-42- m 3 4 » J-X A J£ « ^ pa 4 0 • jfcb • 
% M € 4 2 • « *» ^ ^ ^- * it ^® It «t € ^ 8% >{ 
(integrated circuit chip, IC chip »T JX Jl ^ ^ 

- it 44 Ep *j f; i • # #>j m n *t «i± ep *j t ss- t it m 




% 11 I 



(8) 



i£ *J "4 4 * m 3 4 > a ft € € IS- 4 0 • # ^ » 4- # 8 fl 

# J£ Jg ^ ^ ^ 32£ 5j # & ^ # - TFra H J* 

(display area, g£ tf IS — 1 7 ) » Jfl&ili^F^^ 8 ^^. 

-f ^ It ft ft A « H 3 O^Ff 4k m #J # ft g 4b ft » a^-f ft 
ffl * ft. ft * aj 




**t^**p-f**«/7*ai!liS » # 8 fl ft is. s£ n 

_t » III it ^ A t§ l^ 4& >f # £f #j ^ <> *b *h ' * 8 £ 

a t a B 9 ^ # 14 ^ * fe 1 t # # ^ A 1 t f ' it *I ffi It 

* > 3, # /ft afr-fi* J« Ji ' 9 it T # $ 'J %L 4k &) ft t #. & lit 

i » j. & ^ * # ts & & a ' *is.' s rm&%fr8tfti 



n^i i . jt -r * a & m n m s #c & ^ ^ & . 



j-x ^^f a fl^ lit * W ' >L ft # W * 

tf # *J ft ® #r # * 4b IK # • , * il l *I 



H. ft 





% 12 I 



& ^ itti ^ m. m 



* % 4- # 




E ^7 A *J II # *J ® TP & IB 
E # A 3*1 if #J ® 7F jfe 



^ ^ # ft % 



10 
14 
18 

2 2 
32 
36 
40 



-f « m ij & m n 
~ & *p m m 



7<. 



CMOS& $•] 1 

# * & # & & 

it 7?^ *$ # 
la 



12 
1 6 
20 
30 
34 
38 
42 



* * It * « 

* a a B ^ * a 



S i7 & 



*& «<L Rb J» 



7V 



TFTis *i « **■ 




£ 13 S 



1 . - 4 * It fi * 
sensor) • & ^ ^ • 

- # * a a a & & & 



#'J ii (semiconductor pressure 




-^Tftj^J^^mm (diaphragm); 
S. '}? — fi % % PJ- (piezoresistor)t5:^l^^g,^.|^,^ji ; 

- <& & ^ #• (supporter )1& ^i*#Jp.'&^:&/£ 

.L » m *. is *t t£ *& & & ^ & *« » ft 4f- 1& m m. m> m & n 

# a a a # & & '« & & - m K (cavity): KJL SL 

- I f a a a (thin film transistor, T F T )^ f'J 
«t ^ i* # ^ B a a & & ±. » it^st^^«lBMti%«||« 



2 . *» t tf * *J & IS % log ^ I 

# B a a ^ £. ^ # ^ - jfc A ,£ o 




I h & 8*1 



3. * f. tf * #•] ^11 2^ ^ -f t£ ft fi * A 3*J 

m € a B a .'ft & $ i € j& & — a a a a (low 

temperature polysilicon, LTPS)S£ 



a 
aa 



It j£ M 



4 . 4* t tf * *!l & H *' 1* 4" ? 
* & V & & % — & J& » 



fi * A *i n ' * t a 



5 . l£ ffl * 4* ^' * I 




* & *J 8 » & '+ « 




m m % <fa « is #j € & % % - $ a B s a ^ (high 

temperature polysilicon, HTPS)*f 



\ 



a 
aa 



i£ #J % 



6 . *»tffr.*#IftlB*l**--f5Htt 

*s ii^i^M m. jl & m # # & - 



s i7 $ ai n ' * t 

It & 32 • 



7 . ^ t it 4?- *j a ® % 6^ 4l -f n- it m. h a *i n • * 1 
Rib m & m « * & ^ # # ^ & ^ * — it >ib ^ o 



8 . *ttt'-9-*Iftm#l*^4 : *tt&/r*a45'*fifc 

&ffia.#. (doped)?! £ ^ • 



9 . *t*-4|.*|jftflg*i^i4L + 9it*y7*aijs»*ttt 

IB. & & — M € ? 4 m (piezoelectric thin f i 1 m ) ° 



10. *o t if ^ #j g | £9^ ^.4- t 

& ^ # ft 4b #(ZnO). 
* (PbZrTiOa, PZT)° 



£fc Sit J§- W 



^7 A 3*J i • ^ t t 

tt. St. #t P$ € (BaTi0 3 M 





11. *o f ff * *>j ft ® % 1j% ^ 4- a 
I ¥• a a a # & /& & © 3 & ^ # - TFTj 
t£ + £ It it A Sti ii #r 4k »J f'J # M /7 




^7 & H ' 

4b 4S. • 
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12. — 44 -f^-lg^^^jU'J H (semiconductor pressure 
sensor) » & ^ : 

— & & & 4& ; 

— »T tfr # *& fa m (diaphragm); 

— JfE € € IB. (piezoresistor)t£;frf£ £g, i£ I^J^-L ; 

— £fc JL & t& # (supporter )t& ^ & ^ _L » A3 
#. 0 £ f£ *& Rib J& ^ * *& ' ft # t£ £g, 1% fl£ & i& m. %l * 
^ ^ fal ^ j& — m K ( cav i t y ) ; U Sl 

— 4£ $ 'J t (control c i r cu i t )-f i& & t* Ift j*t |$ JR 

#1 ^ € W. • 

lo. t If #>J ft SI $ 123S4L^-^«*^^*JS ' £-4* 
Hi *6 «*. m m & t& t& £ fc'fr % & '& & • 

14. *» t * * #J ft ffi % 1 2^ + % -ft ft * € *! 5 v * ■* 

t£ ml m k a de <a mi it ^ 4 .# t #, & ^ * — ft. «^ - 

15. *> t *■+ « ft III * '12* ^ ^ * ft ^. * «J H ' * t 
Hi ft € % m. #. & ^ * # #fc (doped )?£ & # • " 

1 6 . -kP t ft * *'J ft ® g 1 2:fc 4L * 9- ft 'ft & 30 g ' * t 

t ^ f; % — ft "i: M M (piezoelectric thin 

film)°. 




17. *i f ff 



5^ 




*'J ft B 9 1 6^ ^ I 
#. & ^ * 



*7 & *| H ' * t 



& lb #t (ZnO) * ft & m m % 

(BaTi0 3 )i& ft 18- ffl & (PbZrTi0 3 , PZT) • 



18. 4o f tf * *f ft BO « 12* ^ * 
i£ « & & & % & - *ft & 4& ° 



ti & m n » & t 



19. *><|'t*-**'Jftfflft 18*4L**ttft/7*i«« ' * t 

t£ & f'J <t i& t^^ltsi^^^_L • JL t£ f # & ^ 

# — 3L %L & & m % bb It ( low temperature 
poly silicon thin film transistor, LTPS TFT)^$ 



2 0. *» + Ifr + #1 ft IB $ 1 2*1! ^ -f 3 



i tl & m B > £r t 



2 1 . *° t tf # ft ft |fl |K 2 0* 4l - + ^ ft ft /7 A aH H ' * t 
* «£' -W' € ^ «t;«5-' >S * M. -L ' J- t* & ■ fcl € 53- & ^ 

H ^ f# M bb^I (high temperature 
polys i.l icon thin film transistor, HTPSTFT )^ 

5£ • '.. ' 



r§3 /Jn. 



2 2. *» t If * *'J ft BB * 1 2* * *■ ft ft £ * * » ' , * t 
t£ 4$ #J € Q #> t5: — £p 45'J € & (printed circuit 




% 17 I 



board, PCB)_L • J- i& & * 'J € *'J ffl - *fc £p *J € *&■ 

(flexible printed circuit board, FPC board)^-f£ 




2 3. *o t ft # *'J ft 
ft & #J ^ s& # fit ^ 



frl ft i£ -ft *P #J 

i* o 
T3C 



g 1 2^ ^ + 9- ft £ ^ a m n • * t 

# *P #J € %L Jl ' -i- t£ & *j € j& 

j& & & f£ m m % % ia € ^ 



24. 




*»f1t-**lf£lfl* 1 2^ ^ + i 

& ^ # - TFT 

/7 an n ft & m &\ #j ft 




ti & m n • g- t 
^ • $ *. a ^ f£ 

Ib ll 




I 18 I 



% 1/18 1 




% 2/18 I 




# 2/18 1 




# 3/18 W 







jp 4/18 K 



9 5/18 X 




% 5/18 S 





* 7/18 I 



% 8/18 I 







% 6/18 I 




g 7/18 I 





* 9/18 I 




% 9/18 1 



g 10/18 I 



(4. 5«Dttf mft&m:¥&ftmfi$.mu 




